. These results are encouraging. However, we still do not know which factors influence this sequence of ongoing improvements in neurological outcomes after return of spontaneous circulation (ROSC)?
Among the latest important changes in CA treatment is the application of high-quality chest compressions without interruptions that seems to increase the chance of CA survival [6, 7] . Other changes that have occurred over the past few decades include: quality-improvement efforts in the recognition of CA, and the institution of appropriate resuscitation manoeuvres, as well as the importance of timely defibrillation for patients in ventricular fibrillation (VF) or ventricular tachycardia (VT). In addition to these measures, post-resuscitation care has improved markedly. Some reports on CA suggest that cooling may be beneficial in terms of reducing the risk of neurological complications [8] .
Indeed, cooling or mild therapeutic hypothermia (MTH) is based on extensive laboratory evidence and clinical studies that highlight the beneficial effect of cooling to a core temperature of 33-34°C to secondarily mitigate brain damage, and hence to improve the neurological outcome [9] [10] [11] .
It is thought that therapeutic hypothermia can affect and simultaneously block multiple metabolic pathways, inflammatory reactions and apoptosis processes that occur after an ischemic cascade [12] .
Consequently the European Resuscitation Council (ERC) recommends ''that patients achieving ROSC after VT/VT should be cooled down to 33-34°C for a period of 12-24 h'' [13] . In contrast, the recent Nielsen TTM trial concludes that normothermia is equivocal to hypothermia, and this may lead to misinterpretations and assumptions that no cooling is recommended, and that we should abandon cooling [1] .
What are reasons for the divergent outcomes of the three major clinical TTM trials resulting in different conclusions [1, 3, 4] ? Probably the answers are in the details.
The Nielsen TTM trial does not assess the same hypothesis as the two previous TTM trials did. In more detail, this study assessed the effects of MTH compared to TTM controlled at normothermia. However, the HACA [3] and Bernard [4] studies assessed cooling versus no cooling with a treatment group having a target temperature of 33-34°C for a period of 12-24 h, while in the control group temperature was not controlled (the current temperature management at that time). The normothermia groups in these studies achieved an average normothermia temperature of 37.6, and 37.3°C, respectively. However, in the Nielsen trial, the control group was also a TTM group keeping the normothermia group meticulously at 36°C. These 1.3-1.6°C differences in temperature compared to the Bernard and the HACA studies should be interpreted as relevant, and may be an explanation for differences in effects among TTM studies [14, 15] . Thus the ''normothermia group'' in the Nielsen TTM trial in fact is a TTM group, with body temperature targets purposely, rigorously and actively kept at 36°C. Moreover, the methods section in Nielsen TTM trial suggests that all patients were evaluated, but this seems questionable: 1,431 patients were screened, and 939 were enrolled; that is an unusually high enrolment rate of 66 %. The study took place in 36 intensive care units in just over 2 years, and this translates to 19 patients screened and 13 enrolled per centre per year (1 patient per centre per month). This number seems extremely low.
Another striking factor is the percentage of bystander CPR, which is 74 % in this study. In contrast, in the HACA or the Bernard studies the percentages observed were only 43 and 49 %, respectively. Moreover the standard of care in participating hospitals in the Nielsen TTM trial was MTH, and the default option for patients not enrolled in the trial was hypothermia.
Another potential difference is the active re-warming from 33 to 36°C over a 6-h period in the hypothermia arm of the study, which was faster than in the previous studies as well as advised by others [3, 4, 16, 17] . There was also a greater incidence of spontaneous hypothermia (before start of active cooling) in the 33°C group, potentially indicating greater severity of brain injury with a diminished shivering response. There were more seizures in the 33°C group, in spite of the well-recognized anti-seizure effects of hypothermia. Finally, more patients in the 33°C group were withdrawn from studies because of greater severity of injury.
In the Nielsen TTM trial [1] , the outcome was unequivocal meaning: no difference in outcome, neither benefits nor harm between the study arms suggesting that normothermia is as good as the MTH strategies applied in previous studies [3, 4] . Moreover, based on the current technology and the other clinical factors, we are unable to select those patients who have a significant post arrest encephalopathy, and those without such consequences, thereby missing the chance to modify the neurological injury in the acute care of those post-cardiac arrest patients who could potentially benefit from hypothermia. After CA, we may encounter at least three different types of patients achieving ROSC: first, the futile group in which all further therapeutic measures will eventually not improve the neurological outcome (too long arrest time, long resuscitation effort and high incidence or co-morbidity,) second a minimally neurologically injured group of patients in whom TTM hypothermia or TTM normothermia probably would not modulate outcome, and third, a group of moderate neurologically injured patients in whom TTM should be mandatory. The differences in outcome are at least in part due to these underlying medical conditions, such as the time of no perfusion, and the state of low perfusion, i.e. the quality of CPR as well as the post cardiac arrest care. In the TTM trial by Nielsen and coworkers [1] , the studied patients had a median ROSC time of 25 min, with a wide interquartile range varying from 16 to 40 min. In those patients with prolonged time to ROSC, we would not expect that TTM at temperature targets of 33-34°C or even other therapeutic measures, would markedly improve the neurologic outcome, due to the probably already present brain damage.
Furthermore, the neurologic evaluation in the TTM trial [1] was based on the Cerebral Performance Category and the modified Rankin scales, which are rather simple tests with which to assess patients' independent daily living performance, and may be considered inadequate for assessing cognitive impairment in survivors of CA [18, 19] . Moreover, several small differences between both groups (the 33°C versus the 36°C) such as differences in inadequate organ perfusion frequency, time to randomization, as well as sedation used and the post-cardiac management were all noted. All these differences, although minor, may have accounted for the lack of benefit of TTM at lower temperatures when accumulated.
Although a recent high-quality study provides evidence to abandon TTM at temperatures of 32-34°C as it showed to be as effective as TTM at 36°C, we believe the debate will go on for some time. More importantly, this illustrates the need for careful testing and evaluation of each individual component of patients' management in critical care, to be certain that our current practice is not only evidencebased, but that it is actually based on evidence that is derived from adequate testing of appropriate options. We reiterate that the Nielsen TTM trial, as such, is a ''DOSE'' finding study, not a comparison between cooling and not cooling. We believe TTM is pivotal and prevention of fever essential.
In conclusion, there will be believers and non-believers of TTM at 32-34°C, but for the non-believers please do not throw the baby out with the bath water. Controlling the temperature is the best option even while questioning whether 33-34°C or 36°C is the optimal therapeutic level.
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